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: i &) T Wageningen, The Netherlands ‘i
Introduction gnd outline of methodclogy

In 1981 Bunyolo et &le presented & . paper on soil moisture end climatic

conditions in Zeambize This publicgtion conteins an egroeclinetic mep
dividing Zanbia into re#ions. Lesed on averzge riinfellos length of the
growing periods. (using Fav methods) wd the mein deily tempercture during
the growing perjods ‘The evercpe rainfeall wes divided into biacde 1 end .
monesmodel zoONese

In view of thé greparc jon of suall scele Crop suitebility nm&aps &

slightly different apyroach has been used in this reports The everepe

reinfall wes omittedes uonly the length of the growing se&ason hes been

used by indiceting the beginning: end end 1Wedey period of the growing
secsong essuming suff’CLent cin in betweeny The ‘stert end end 1ledey

period ere those periuds 'in which reinfe -11 within the 1Uedey periocd
expecds half of the potentical cvhtotr"nsplrutlun, vespectively the first
of such periods after the dry hot season (usuelly in NovenbersDecenber)
end the last of sugh periods (usually in,Februeryeicy) ¢ Insteed of
sversge veluesy the PU% probebility velues for 1ugdey periods heve been
tekeng In this way the length of the growing season-is & feirly relieble
velue end the length of the growing sceson gen be expexted in 7 out of

40U yearsy In the othep threé yescrs the actusl length is less then indie
cetedy .4as fhe reinfell during the besinning end the end of the growing
seeson is often errebies en edditioncl U5 Tugdey period wes vdded in some
assesy where it wes thousht thdt this would egtually represent & reel part
of the growing sewsuvus The sull 3ulsture storege cepegity wes ingluded in
the determinczficn of the length of the brow:.no seeson by teking helf of
the estincted uvkllcble water holding gepecity of the soild yp to 1.U il
depth end to divide this velue by the potentiel evepofrenspiretion at PU%
probebilityg Th;s resulted in en estimeticn cf the exgensicn of the

- groving se&ason (with 7% probability) in the ringe of 1,0 to gt 10edey

perivdsg Lonb term data for cnly 29 steticns were cvegleble for ghis
exer01se. In the gcmlnb years the number of staticns will be 1ngreased
substantlolly. .

Fur the seme 29 Statluns the probability of oggurrenge of dAyy Weday
pefxods within the growing scascn was determinedg 4 dry TWedsy period is
one in whigh the reinfall is less thznvjc mung This velue is esﬁegially
jmporgent in the soughgrn part cof the countryAuhere reinfall is erretice
in some re*;uns up to one helf of the growing sewson in fagl hes not

enoygh rainfsll in cerjein perlods to cxceed half of the evqpotranspzr;uz T
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tione 1In geunercl the must southern perts of the country usually have &

grewing scason char:icterigzed by reinfell which does nat excecd the

potenticl evepobrinspireticn in clacst eny of the 1U-uay pericds Wltfln%w.;'
the growing sersone The 70% pr“biblllty level wus &i. 1n choseu for the'

each stetivne & Cry 10adey g&rl\m £t ‘the bepginning or ¢t thc .Lenc vas not

P g

taken inte zecounty beceuse uf the often errctic reinfall in such periods,”
Howevery when both start enl end 10~dey pefidds showed sericus drouzht
cccurrencesy they were countéd as UW5 dry 10-dcy periode

For & sli htly different set of stations dete on aonthly meen
teaperatures werc coapereds It was dicided to use the meen montoly

ainigum od ni Lt temyerétures durinu the period. Dccembur to bebruary

-,
L -“_

to indiceate ercas with roletively cool 'ré&iny- SELSONS On "the other hend
eéreas with o« high meean monthly temperctures during the smma'peiiud heave,

been indicated as well, TETESE v

The caount offsunshine hes & significent effect on THe "yield potouti..
3 T vy .
«f cropse “gLetic ally in the hizh reinfell zene, of Zeabic mere: overcast

wegther reduccs thf° = tentltl. D"tc were obteined from Huteninsony 1975

Lcstly data on blu accurrePCs of froot were 1nc1udeu. Ground frost
occurs g¢specially in the scuth-western’ pert of the countrye It is caly of
suie ipportznce ip the surrcunding ereas where frost Mméy occcur in the
topogrephicclly lowest pleces (villeysy dembos). Dete wpfe obtaincd from
e frost mep of the!Ministry o¢f Lends, Naturgl Rescurces end Tourisiew

1974,

[} ‘ .
Rt e et ] Al

¢ Incteteld five porcaeters were incluced in the prepsreticns qf‘the'
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agre=climgtic. .1
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.L '

- length of erwln secsen (70%:p rougolllty) SR g

" i A

- occurrcnce .uf driu ht in reiny secson (70% prohaolllty)

~meon., caonthly tca.ergture (mingmum, ni, ht oﬁd m;xlmuﬂ) in veriod

Yeccialer to Fc rucry .

= enount of bUDbhlnu in the reiny. seescn ) o 'u, Y

=~ occurreice of frost in the dry sewsscn (usuclly June-ﬁu ust)

The vesic 'dgbotfor 4 luﬂﬂ five pcrsmcte“s are Liven in tebles 1=4 and 21 s
1-2 - ’ B ' o a

) . & N,
Résults
&> ek - e,

:
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Thew regults of lottln the verious ucte on smgll scgle meps (rouchly
1:8.000;000_squ1e) cme flven in Fi; s, 3-7., ’
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The-canh‘natw ) uf Lll five ntrcmeters 1s showu in Flg. 8¢ This

égruaclluet;c ZUNES Mct was compilad in the following weye
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1e érees within each cless of gcourrenoe of drought {1 to B} were keopt
sepurete.

2. Gecurrence of frost wos added tu the cliss of occurrence of droughte

%34 The sacunt of sunshinc in the reiny season is usuelly high in the

A wrees where drourht end frost occurs Unly speciel zrecs heve
lianited sunshines )

Le The length of the jrewin: seuscn hes been superimposeds For length
less then 130 ldeys (70% probebility) seperetion intce 1u=dey intervals
has been aades d&reos with o longer growing seeson were only sepercted
on basis of difiercnces in vccurrence of drought énd amount of sun-
ahine or occurrencc of frcste

Se The tempercture deta for cuch zone heve not been used for subdivision
«f zonesy but wes retlher uscd to cherecterize erees with relatively
cool or hot growing se&sonss

6a 2Zones without drou_ht or frost were sepercted on besis of length of
groewing seeson and aiugunt of sunshines wgein 1U-dey intervels were
used for are«s with less thin 130 deys growing sceesone The tempew
reture renge has been indiceted for each zoney but was pot used for
subdivisioné
In order tc idehti!y sereeecolopicel zoncs figs 8 wes superimposed

on the soil map; By reletin. the bounderies between the egro-climetic
zones to scil bounderies ¢ reduction of the number of gones, ©s well &as n
prcbebly better indicatiun of the actuzl zones could Le obtsineds It wes
essumed thet importent soil bounderies, esge between swenpy end often
waterlogped srecs compared to well dreined pleteeu soilsy could be used
to drow the moest proleble locetion ¢f bounderies between agrosecolopical
zoness #HMore deteilcd climatic det: ere necded to confirm thise The end
result is presented in fi s 9o -Teble 5 lists the sgro-ecclogicel zones on

this figuree.
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. Fig. 2
REPUBLIC OF ZAMBIA W i
NUMBER OF FROST DAYS DURING DRY SEASON
1940-1870
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fable fo 70 £T ouebility deis of roinTell ¢ peventiad evYRpOLrinspiration

of AGeoay periocde frem Vctober to apcil ter 26 Stetions
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Teble 17 70k probebility dete of reinfell and potentiel evaputrense

piretion of 1u-dey poriods from vctober to april for three additionsal

stetions.
SIK sz CEEIWE K&CD
R PET R FuT R PET
LY 46 v 57 U 57
2 L 50 v 61 U 59
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1 ¢ 45 o 5 v 49
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5 21 38 32 32 15 35
1T 23 39 59 35 qn 38
2 15 39 23 36 ¢ 39
5 36 19 35 0 38
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2 L 29 14 3 ¢ 36
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Table 2o Determinction of lenrth of growihg seasuny including en estine-
ticn for scil mcisturc storarc (26 sbeticns plus estimations for three
edditionel stetions)

’ - i

'
o Y ' 2o s, -

i . Tt —
Greviing seeson (R;C.5 PuT)” Nuaber .f edditionel 10-dey Totel

(70% probebility) ~ericds due to soil sgrowing
Hoisture store.c (70%) seeson

Stetion Stert enl Togald srobebility) (1C=dey
Lo ‘ periods
Kewcabwe  Novel apr.2 17 0 (+Co5) 145 19 «@
Meanse Novel Mere3 15;6 145 16 .5
Semfye Noveld Mares 1540 (+Ce5) 1.5 | 15.0
Mbale Nove3 apref 146 (+045) 145 16 .0
Keseme Nove2 dered  14e0 (+0,5) 15 16 .0
Hpike Nove3 HMered 1340 2.0 1540
Luncezi Dzcel HMire 1MaC (+U,5) 1.5 13«0
Chipate  Docel dere2 1990 (40e5) 2,40 1345
Petcuke Decel Mire 19C (+C.5) 15 12,0
Serenje Noved dure2 180 ‘ 15 1365
Kibwe " Decel teref 1QJJ 145 1165
Muanbwe Pecel Fela3 FeC (+C45) 2.0 11.5
Mwinilun:ze Novel derd3 14, (+L45) 1.5 17 oL
Solwezi Novel ier,s 15&3 1.5 1645
Keboajo Novel Mir.z 14.6 145 1545
Keasenpe Nevel ilere2 1LQL (4L o5) 15 15 51
Zeoanbezi Noved iar.s 154 1L 16 .U
Ndole Noved  dere2 1240 (40,5) 1.5 15.C
Mongu Decel Hire2 11e0 (4145) 1 U~ 12.5
Keaome Dece® Herel 1@ (4+0.5) 1.5 120
Sesheke Dece1 Feha2 34t 7oL 9.0
Mte Mekulu Decel Felas 9 ol (+C,5) 2eu 1145
Kefue poldeDece Fehel Sal (+04e5) 2.0 1.5
Megpoye Decel Fele3 9« T¢5 105
Chome Decel Febed 9}0 (+(45) 1 euU 10 a5
L-stone Dece2 TFehe2 740 {+045) 145 9 U
Ketondwe Molece3 Fobel Se0 (+Ue5) 145 8 40
Sinezeze Vece2 Herel 9l 15 1Ce5
Teabwe Dece2 Hepe3 11a0 (+Co5) 145 15 a0
Notes

+ Dberived froam Table 1
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FIG.5 CORRELATION BETWEEN LENGTH OF GROWING SEASGN

sAnp) semioA un3R

WITH 70% PROBABILITY AND MEAN VALUES

14
0.008} X
£20 :
Y = 87.45¢ .
r= 0.8
200+
100~
f
180 /
@
® i
)
140 ® .
120~
T 1 T ] - ¥ T |
80 100 20 140 160 180 200

PO%% Prolaptily {dnys}

70% Prob. BO 80 100 |i© I-EO 130 140 |80 180 (70 180 (U0 205
Maun values. 138 141 147 152 189 1668 |78 I1BD (58 195 204 2i8 28|

Mean valuss. 130 140 180 197 '70 180 150 800 210 280
TO% Prob. T4 B9 106 121 137 150 163 179 180 190

X
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1

Table 4o The meen monghly mininmume nigh{ end meximum teaperature at
2430 m height for 26 stationse as well as additionel deta for two
stetions in the Luenpwe vellery (Msoro).and the Luapula'valley (Johnstone;

Falls) (meens of Degembery Jeauary ond Februery deatea)

'f@;tion dinimun Ni ht Mexdmun (°c)
Solwezi 16,0 19 1 26%3
Mwinilun; & 16.1 1941 2549
Kasemnpa 1638 2040 27 02
K abonpo 17 Wy 2C o8& 2845
Lundeazi 17 W4 2059 27w
Chipatea 18 ,u 208 2750
Peteuke 183 24934 2745
Cheae 16.5 19 .5 2647
Serenje 15,8 188 2547
Kebwe 19+ 2042 2646
Hte Mckulu 17,41 T 2646
Kefue polder 18,41 21,42 2844
Mongzu 18‘5 2195 2845
Kacina 17 ol 2b}6 28 wb
S eshecke 1843 21,8 300
Livingstone 984y 2146 2942
Keawemgbwg 1635 19,5 2642
Mensa K17,p 1§;9 2638
Ndcle 1740 1943 26k
Zembe zi 176 2048 28:42
Hbela 1 47 17,43 23492
Mpike 1601 19 4C 255
Kesana 1651 1942 2672
Seanfye 17 okt 20 ol 2740
Msoro 2Ush nd 3Ua2

Johnstone Fe 19e6 nd 3044
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Fig. 9

REPUBLIC OF ZAMBIA

TENTATIVE AGRO—ECOLOGICAL MAP
BASED OiN FIGURE 8 AND SOIL MAP LEGEND
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Table 5., Ligt of anrqmegglouical zones

7Zone Noe Lengih growing c=2ason

70% Prob., mean value
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10
11
12
13
14
15

16
17
18
19
20
21
22
23
2L
25
26
27
28
29
30
31
32
33
3L
35
36

80/ 100
90/ 130
90/ 140
100/ 110
100/ 10
100/ 110U
1140/ 120
110/ 120
110/ 1=0
1407 420
110/ 120
1104 120
1207 130
120/ 130
120/ 130

120/ 136
130/ 140
130/ 140
120/ 140
130/ 140
130/ 150
130/ 150
120/ 150
130/ 160
140/ 150
140/ 150

14,0/ 150

140/ 150
140/ 170
140/ 150
1507160
150/ 170
160/ 170
160/ 180
1080/ 19C
160/ 200

..‘. ‘l

1357 147
1S 16
19,/ 16
447/ 152
147/ 152
1477152

PU-A B ==
‘Jﬁ/ ‘5"

(o]

159/ 166

] v
166/ 173
166/ 173
165/ 173
166173
166/ 180
166/ 160
1664150
1664 180
172/ 180
173/ 180
173/ 180
1734180
173/195
183/ 1860
180/ 168
180/ 195
1357195
168/204
20L/212
1087221

59/166
5

(cfoFige ©)
Drought Frost Sunshine Temp. Name

CE - - Guembe/Fuira
CE - - Luanguwa

D e - ~ Livingstone

C il - ~  Ghoma

C * - -  Maogoye

N - - - Refunso

= b - - Sioma

B " - -  Nomwalco

B - - - HKafue |
A i - - Musalc {
A % - ~  Lusoko

- < . - Petauke

B * - -  Mongu '
A i - -~ Chungo

A * - -  WKahgrosieeeaoe !

Kapiri

s - - - Chipoto~30utn

A - - - Lundaozi

I ¥ v 2 Serenje

- o - - Busonac

- - - - Chipabawwuruh

B % - -  Lukulu

B - - - kalobo

A * - ~  Mushimo

I * - - Luanshvo |
A - T 0 Luapuin-wvolle:
I - T 1 Mpika

- - R 3 Nyike

=5 - T 3 Nakonoz

- - r 1 Mansa/Y%aoooma |
N - = - Bangweiili ;
A - T g Mwerii j
A x - -  Zambazi l
1 - R 3 Mambuwe ‘
- * T -} Soluexl i
‘- * R 1 Ikelengt .
- - R 1 Mporoxned f



